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Camip Dresser & McKee Inc. (CDM) has prepared this Technical Memorandum (TM)16 _
~summarize the Lessons Learnt during the drilling and installing of groundwater extraction - S
- - and injection wells (herein referred to asthe groundwater drilling program) in Oc¢tober and. "
. November 2006 at the Former C 6 FaC111ty (51te) ------ S S o

: .-.20 Background o . ____________________

The scope of work included the drllhng, contitiuous samphng, mstallatlon and development :
. _of six groundwater wells using the sonic drilling method. Two wells'were completed in the B-
o -_-Sand to depths of about 90 feet below. ground surface (bgs) and four wells in the CSand to
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o .the C-Sand. In add1t1on to Well Construc’uon the SCope of work also included the collection of

- soil and groundwater samplesfor laboratory treatability testing. The work was performed on -

""" . two improved properties (Former:Bldgs 1/36 and 2) redeveloped:from the former C-6 R
. Facility. Both properties are occupied by large Warehouses with otie in opera’uon and the
o other undergomg OWTET- 1mprovements B R RRRE e
3.0 Key Team Members :
. Consultant R o .___.CDM.'
m En\'r'ir'o'nrnental Conlractorm_” ._ 'AVOCET Envlronmental Inc S ------------- _' : L '
'..-'.Dr'ill'i"ng Contrac"tor- _______ SRR Cascade_-- s S T BT S
m BRC Overs1ght Consultant Haley & Aldrich, Tnc.

4 0 Document Organrzatron

B .'._Input from the ground drilling program team members were Class1f1ed into Plus ltems .
{berieficial practices) and Delta Ttems (practices that need 1mprovements) The f1nd1ngs for
these items are discussed below - o RETR _ : '

- surface (ft bgs) was completed at three locations (lr1angular) arotind each well. This
- _'pract1ce avo1ded damaging underground remed1at1on and othet 81te ut1l1t1es j

. m Good owner / tenant relat1ons and advarice pre—f1eldworl< not1ces Combmed W1th frequent R
profess1onal updates durmg the well 1nstallat1on program resulted innoowner / teriant -

-+ the Drilling Contractor; helped everyone stay informed and prov1ded a good forum for
- real-time issue resolution-and process 1mprovement '

BOE-C6-0054801
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421 Drilling

| _ To drill a borehole using the SONIc drilling method, the core barrel is advanced, generally in
' incréments of 5 to 10 feet, into the formation tsing resonant etiergy. The core barrel is then:

~overridden by the condtictor casirig t6 prevent the borehole from collapsing when the core -
* barrel is removed to extrude the.core. Then the’ process is repeated as shown it the drawmg

- 'below SRR - S e |

is somewhat (two..to.several-mches) smaller in dlameter than the conductor Casmg._The R R
~greater the differences iridiamieters, the greater the amount of cuttirigrequired of the .

- conductor Casmg and greater the amouitit of soil flllmg the conductor Casmg as it is: advanced

At the 81te drlllmg was initiatéd. Wlth a 6-inch: dlameter core barrel and 10-inch dlameter
‘c¢onductor casing. The plan was to advance the 10-inch diameter conductor to a depth of -

betwee:n 80 and 85 feet Seal the bottom of the Conductor Casmg W1th coated bentomte pellets ORI

BOE-CG-0054802 .
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rig/individual driller seldom, if ever, _had used 10-inch dlameter Conductor casing, which is
- very heavy and awkward to handle; and 2) the 6-inch core barrel was not creating a large ..o
enough hole to advance 10-inch diameter casing. Installing 10-inch casing into-a 6-inch hole
“réquired a lot of effort and résulted in slow progress. Moreover; since the casing was béing -
- relied upori to petform much-of the cutting; it frequently became plugged with cuttings, -
- requiring it to be removed from the ground and manually cleared, resultlng in 51gnlflcant
- downtlme Lo e

The problem was acknowledged by the 1nd1v1dua1 driller, who 1rnmed1ately began worklng
~ with his management to-obtain a core barrel of larger diameter (8 inches). Unfortunately;.a - _

- larger core barrel was not immediately available and had to be fabricated, resulting in further 700 o
- delays...Drilling progress (i.e., production) usinga 8-inch diameter ¢ore barrel and 10-inch .
“diameter: conductor: «casing.or 6-inch diameter core barrel and 8 inch conductor casing was RUCUURHPIPIS .
- Satlsfactory ----- SREREREE S e P AR :

. “Once the drillet reached the target conductor casing depth of 85 feet, the bentoriite seal was
- installed; allowed to hydrate, and drilling resumied with the 6<inch core barrel and 8-inch .
- diameter casing, TTowever; the soriic energy of drilling caused the silt supporting the 10-inch -
diamicter casing to lose its cohesion (i.¢., liquefy), thereby causing the conductor to settle:

‘deepet into the boring. Drilling could not proceed until a tool was delivered to the site to
. secure the outer Ca51ng. e - Nt ST L
Lessons Leérned .................

- The appropriate pr'oe'edur'es utilized by the drilling companyand the size of the core barrel .~ .
- should.be discussed during'the prop'osalstage to ensure adequa’te’ productionrates. . Sl '

‘the ]ob site. ‘Conisider estabhshlng minimuin experienice requirements for drllllng
. companies doing sonic drllhng and. have a procedure to Verlfy the partlcular drlller s
- expetienice. : '

- 'm The dlfference in dlameter between the core batrel and coriductor Casmg should be 2 1nChes
- or less. If the project requires casing larger than8 1nches it dlameter ake certain that the
‘driller has experlence Worklng with large casmg

BOE-C6-0054803
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B RRRRREE _ . o saturated Zone, be certaini that the Drllhng Contractor is equ1pped to secure the outer
' ' «casing at the ground surface :

- given to the details by the drilling contractor. Thls was eV1dent by the precedlng examples
. as'well as by the delivery-of incorrect or insufficient materials to the Site, which collectively
- resulted in substantial delays. Some of these included: no exténsions to allow hand. ' :
~augering to10 feet, socks around drains for containment of any fluids spills during’ drlllmg, """"""""" :

---------- R ~ and no 5-foot scréen sections to-allow flexibility inwell design (add1t10na1 screen had to be =
S brought tor the Site). The lessons learned therefore include: ~- :

ey _Drlllmg Contractor s bid- response should include attendlng a pre- Constructlon meetlng ._ REIRRTIE : _
to d1scuss the detalls of the drllllng program o SRR o _ e S

.' _ ;;_.o._ : Key field drllhng equlpment (hand augers containment equlpments) should be present_- SRR
.. onthe support truck;, prior to.arrival at the job site; and '

~o. -Any permit. requlrements (hot wire permlts) should be Well established and obtamed
= durmg the pre-field activities. - S 2

Cm _-Part of the respon51b111ty for ensu_rlng ‘that the details have been considered by the Drllllng
Contractor rests with the Environmental Contractor. For non-conventional drilling, -
basically any-non—'ro'utine.drilling._project,- the Environmental Contractor should talk
- through every detail of the drilling method, inquire as to possible problems that have been -
en‘c'ount'ered at other projeCts in simil'ar settings that used s‘im'ilar methods and. inquir'e'as SR

'-"Env1ronmenta1 Contractor must be- satlsfled that the Drilling Contractor understands the SE
. site conditions-and. project requirements. ' :

» Ensure that the Drillirig. Contractor provides:a “realistic schedule”. The initial schedule, as’
| “provided by the Drilling Contractor, called for drilling and installation of the B-Sand wells . -
. inonedayand the C-Sand wells in two day's - for a total of 11 days. The Drilling. ... . :
. Contractor later acknowledged that this was probably untealistic. The drilling and -
installation actually required 16 days (October 18 to November 8). Probably a. more .-
o realistic, yet still aggressive, schedule would have been 2 days for eaCh of the B-Sand Wells-- )
and 2.5 days for the C-Sand Wells for a total of 14 days '

BOE-C6-0054804
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~aC-Sand morutormg Well using low—ﬂow purge and sample methods. The soil samples were

to be collected with minimal potential for atmospheric contact. The samiples had to be

- teceived by CDM's Environmental Treatability Laboratory in Bellevue; Washingtori rio later o
~‘than October 25, 2006. The groundwater samples were collected using standard procedures,
without incident, and shipped overnight to Belleviie, Washington on October 23; 2006. Two -

“eéxtra liters of groundwater were collected and stored on ice for usein packagmg the 5011 Ll o
"samples _ . RREERIE EEEEER R RIS D _ e .

'-The B-Sand treatablhty samples were collected on Tuesday, October 24, 2006 usmg 4—mch

diameter by 30-inch long steel Shelby tubes. The samples were collected by attaching a Shelby

tube totheend of the drill rod using a special adapter, lowering the sampler through the
- water coluimn to the soil intetface and driving the sampler itito the native formation. Sirice -
the saimple was collected through standing water, which would displace atmospheric-air from
~the sampler, pré-purging of the tube with argon was not performed. Upon removal from the :
“borehole, the tube was immediately sealed with Teflon paper and plastic caps wrapped with ;
Parafilm. As requesfed'by the laboratory, the 30-inch Shelby tube was then cut info12-inch '
" long sections and about aninch of soil was removed from each-end and replaced with
groundwater. The ends of the tube were re-sealed, packed into coolers with ice and Shlpped
. via overrught dehvery to. CDM s laboratory in Washington.. . - '

BOE-C6-0054805
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. i “samples were rece1ved by the laboratory no later than October 25;:2006. Therefore, these B
L '-samples had to be sh1pped same day” to Bellevue, Washington. e T

'jLessonsLearned T . S T ) L _

m Due toair cargo restr1ct1ons 1mposed after 9 / 11, same day sh1pp1ng is'more comphcated
- than it used to be. All "same-day" shipments- even those by FedEx and similar-¢cargo = -
carriers - are placed on commetcial airlines (i.¢., Alaska Aitlines, United, etc.). The
'Transportahon Seeurity Administration (TSA) iiniposed restrictions in the wake of 9711 that -
- réquire senders of shipments of 16 ouinces or more to be "Known Shippers". This réquites
- eitheit 1) completion of an aitline-specific appl1cat1on which would probably take weeks to
"process or 2) that your comipany had a FedEx accounit pr1or to 2001 1f usmg FedEx

m Dur1ng such future programs ‘more flex1b1l1ty needs to- be allowed for sample rece1v1ng o
datesto account for delays infield activities.

e 'Treatab1l1ty sample collection procedures should have been prepared and provided to the _
Contractor during the RFP process and no later-than the Kick off meeting. Instead they ..~ S
- were provided one day prior to beginning of field activities, providing not enough time. for o
~ -the Contractor to. coordinate and gather supphes for th1s spec1al1zed sample collection.

--423 Project Coord1nat1on/Management S

~ Since the project did not progress according to scheduleand because there were nimerous
L interested parties; many questions arose early i in the project regarding the nature of the
- delays: To ensure that all parties were fully informed, daily project status reports were sent
~oul via electronic mail and weekly Conference Calls were held to d1scuss project status, asl<
: 'quest1ons and solicit advice: - S

- For projects with a-great number of interested parties and/ -or_'p'roj-'ects that do not proceed.”
S according to schedule, the Consultant shall consider. initiating Weekly conference callsand.

sending out daily pro]ect status reports and to keep interested part1es involved-and
B ”'1nformed : '

| 4. 2 4 Wel] Surveymg

- Diie'to cost considerations, Avocet did riot ut1l1ze the 1ncurnbent land surveyor to determme S o B
~ the'locations and elevations of the newly installed monltormg wells. The new surveyor was -

BOE-C6-0054806
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' .LessonsLearned: e : LR PO TIREE : --------

. - It was the bracket, not the truck itself that contacted the gate landing: - e REEETO R :

.Lessons Learned: . L

._'426 Waste Pr0f1l1ng R R

s lnvest1gat1on—der1ved waste (IDW) generated dur1ng well installation activitics (So1l cuttings, o
U equipment decontamination rinsate; and purge/development water) was expected to be non-
-hazardous. However, the waste profiling-analytical data resulted the liquid IDW to be

'unable to dupl1cate the incumbent surveyor’s _work Subsequent efforts revealed that the

incumbent surveyor ‘s work was off by -7.02N and.3.75E. This inaccuracy was commitunicated

o Haley & Aldrich Who is Workmg with the ¢ Surveyor todetermine the extent of the problem

-'m A freshsetof eyes may: Shed a fresh perspectwe onan otherW1se rout1ne task.

_."425 Health and - Safety Incident | o B L SR L SRRERRREEEE .
- While moving: ‘the drill rig tender truck forward the second hand: for the dr1ll1ng [

. subcontractor scraped the wrought iron landing for the mechanical gate at the Site (Former .
- Bldg: 1/36). Nobody was hurt and nothing was spilled; but property damage did result. The o

- incident occurred becatise the sécond hand, although appropriately trained and authorized to- - RO

operate the truck; did not remove the bag bracket, which protrudes from the side of the truck

. operator: (1) Walkmg around the vehicle to check for obstruct1ons not visible from the cab -

and/or protrusions from the truck body presenting a possible hazard;and (2) recruiting a

- spotter to direct the move and. prov1de warnmgs of potent1al hazards (not only on the road,

'butalsooverhead) - S . o NUREE IR o .:-13..

classified as hazardous waste due to elevated concentrations of trichloroethylene and.1,1-

~“dichloroethylene. Since there was no FEPA ID Number available for the facility (required for
hazardous waste disposal), BRC had to'get one established at the last minute. In additior, not

- enough lead time was gwen to BRC for S1grung the manifests,. Cons1der1ng that 1t was around

 ihe Thanksgnnng hol1days o R . ETTTPTRPPRRY | . :

BOE-C6-0054807
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- Waste plckup is scheduled to-occur. More lead-time should be prov1dmg durmg timesof -
- vacations'and holidays.. -~ - . BSOS

?50 ‘Conclusions =~ L o

" The Lessons Learned process is an: 1mp0rta:nt partof the Boemg remedlatlon program and
- benefits the overall environmental program throtugh continuous process improvement and
. ultimately better results at a lower cost. In the spirit of continuous process improvement, any
- additional feedback régarding implementation of these Lessons Learned or ideas on '
L 1mpr0vmg the listed Delta itemis wouild be apprec1ated and. encouraged

i _Should you have any questlons concernmg the contents of this memorandum or requlre o

additional information, please contact CDM.

BOE-CG-0054808
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